Cells from an anhydrobiotic chironomid survive almost complete desiccation.
Dry-preservation of nucleated cells from multicellular animals represents a significant challenge in life science. As anhydrobionts can tolerate a desiccated state, their cells and organs are expected to show high desiccation tolerance in vitro. In the present study, we established cell lines derived from embryonic tissues of an anhydrobiotic chironomid, Polypedilum vanderplanki, designated as Pv11 and Pv210. Salinity stress induced the expression of a set of anhydrobiosis-related genes in both Pv11 and Pv210 cells, suggesting that at least a part of cells can autonomously control the physiological changes for the entry into anhydrobiosis. When desiccated with medium supplemented with 300 mM trehalose or sucrose and stored for 4 weeks in dry air (approximately 5% relative humidity), a small percentage of the cells was found to be viable upon rehydration, although surviving cells seemed not to be able to multiply. We also attempted dry-preservation of organs isolated from P. vanderplanki larvae, and found that a proportion of cells in some organs, including fat body, testis, nerve and dorsal vessel, tolerated in vitro desiccation.